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TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

Executive Summary

PROJECT SUMMARY:

The Federal Transit Administration (FTA), Office of Mobility Innovation (TRI-10), has asked the
USDOT’s Research and Innovative Technology Administration’s (RITA) John A. Volpe National
Transportation Systems Center (Volpe Center) to study and evaluate the industry and traveler
benefits associated with transit wayfinding (the process of reaching a destination in a familiar
or unfamiliar environment) and route information technologies.

Wayfinding describes the process of reaching a destination, whether in a familiar or
unfamiliar environment (KRW, 1996).

Wayfinding technologies require the use of a wide range of existing and state-of-the-
art technological advances to provide travelers with information at three key stages of
travel: pre-trip, en route, and at the station.

The primary goal of this FTA study is to expand the use and application of wayfinding
technologies by the transit industry, which can in turn, help transit agencies increase their
ridership. This study contains:

e A Wayfinding Primer (Chapter 1) that reviews various wayfinding elements, identified
as basic technology, state-of-the-practice, state-of-the-art, or future technology. The
primer was compiled from recent literature, web reviews, and transit agency phone and
on-site interviews regarding wayfinding or route information technologies that were
conducted in 2009.

e Summary of Wayfinding Deployments (Chapter 2) which includes opportunities,
challenges, lessons, and recommendations to expand the use of these technologies in
nine metropolitan areas. Areas reviewed are (1) San Francisco, California, (2) Portland,
Oregon, (3) Seattle, Washington, (4) Chicago, lllinois, (5) Houston, Dallas, and Austin,
Texas (6) Washington, D.C., (7) New York City (New York — New Jersey). This chapter
compiles information gathered during phone and on-site interviews with
representatives of 63 public and private organizations across the nation.

e Conclusions and Opportunities (Chapter 3) for deploying and utilizing an assortment of
wayfinding technologies for transit services.

FTA OFFICE OF MOBILITY INNOVATION /
U.S. DOT RITA VoLPE CENTER MAY 2011



TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

SUMMARY OF KEY FINDINGS:

(1) Technology Opportunities:

Real-time, quality data leads to better information at lower costs: With the availability
and low cost of new wayfinding technologies, transit agencies are increasingly moving
toward information delivery at all stages of travel. With the proliferation of systems
that provide real-time vehicle arrival data or vehicle load capacities, the type of
information available for display is expanding beyond the traditional information, i.e.,
schedules, fare, destinations, and service alerts. The design and delivery are also rapidly
changing. Thus, transit agencies are actively seeking to incorporate a wider breadth of
newer and less expensive traveler information technologies.

New technologies allow for collaborative partnerships and dynamic markets: Transit
agencies are becoming savvier and thinking ahead with regard to advanced wayfinding
technologies. For example, a wide variety of agencies are working with and making
their real-time data available to third party application developers, bringing new
applications to transit customers on a variety of platforms. The proliferation of real-
time transit information has the potential to significantly strengthen transit’s position to
capture new riders by removing uncertainty in transit use.

New technologies allow for personalization: Third party applications are allowing
transit data to be used in a more personalized method and to reach a wider audience. A
number of new efforts, such as mash-ups are also developing nicely, but their full
impact is still under review. (Mash-ups are web applications that integrate data or
functionality from one or more sources into a single application.)

(2) Challenges in Implementation:

Legal: Transit agencies vary widely in their data sharing policies. Ownership of real-time
data, creation of user agreements, intellectual property rights, and copyright or
licensing restrictions have arisen as the greatest legal challenges to developing and
gaining full value from wayfinding technologies.

Institutional: Many transit agencies see traveler information as a trade-off between
funding operations and maintenance activities or developing advanced real-time
traveler information systems. In addition, a number of transit agencies lack resources or
internal staff knowledge to develop and maintain advanced wayfinding solutions. Even
today, there is an internal resistance to utilizing advanced technologies, especially those
that accurately track real-time performance.

Technical: Common technical challenges facing transit agencies in implementing state-
of-the-art wayfinding solutions fall into several categories: data and systems integration,
global positioning systems (accuracy and multiple antennae), data (standards, real-time,
static), and obsolescence (piecemeal approach, proprietary systems, changing
technology). The next major advancements are likely to occur in the development of

FTA OFFICE OF MOBILITY INNOVATION /
U.S. DOT RITA VoLPE CENTER 2 MAY 2011



TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

real-time data availability and data sharing, in particular for emerging cooperative
systems.

(3) Lessons Learned:
e Roll out real-time information systems slowly.
e Use an interdisciplinary team to design and develop wayfinding systems.

e Include an evaluation component into the implementation of wayfinding technologies
to understand how customers use them and assess effectiveness.

(4) User Needs:

In the interviews, agencies identified needs for technical and policy guidance and best
practices. Two of the most common needs are below.

e Real-time data: Agencies expressed several needs, including guidance on sharing real-
time transit data and the development of real-time data standards.

e Legal issues: Needs included assistance in overcoming legal issues involved in
contracting for customer information providers and guidance in open data issues.

Preliminary findings from this 2009-2010 transit wayfinding and traveler information
technology assessment were provided to FTA staff and proved instrumental in guiding a
number of the activities included in the FTA’s ITS Research Plan — 2010-2014. Fifteen relevant
transit wayfinding and traveler information projects were proposed and their eight topics are
listed below. A full description of these proposed projects as they appear in the FTA’s ITS
Research Plan — 2010-2014 are located in Appendix D.

FTA OFFICE OF MOBILITY INNOVATION /
U.S. DOT RITA VoLPE CENTER 3 MAY 2011



TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

Epilogue

In the time since the site visits, there have been advances in both the technology and its adoption and use for
providing the riding public with information. Because of rapid evolution, agencies are taking even newer approaches
to the institutional, legal, and technical challenges in sharing data and information with the public. One of the more
significant advances is the inclusion of Global Positioning Systems (GPS) into smart phones that has triggered a
proliferation of applications that combine maps, schedules, and locational services. Hundreds of these applications
are now available to provide transit information using a variety of user interfaces. Examples include:

The Chicago Transit Authority’s website provides status updates for its train lines and bus routes; it also lists 13
privately developed applications that provide transit system information. The applications include web, desktop,
and mobile applications for smart phones and Blackberries. The website also includes information on how to
install a do-it-yourself bus tracker display to display bus arrival times in a lobby or store.

The Metropolitan Transportation Authority-New York City Transit (MTA
NYC Transit), the Massachusetts Bay Transportation Authority (MBTA),
and the Washington Metropolitan Area Transit Authority (WMATA) have
shifted away from their previous restrictive policies concerning sharing of
data and schedule information. As noted in the case study, it was
formerly MTA policy to challenge the legality of the sale of a software
application that used MTA Metro North data. The agency required a
freedom of information request before providing quarterly schedule
updates. With a change in leadership, the MTA now actively promotes the
distribution of service information to the public. In January 2010, the MTA
announced a new website that included real time service status, as well as
anew developers’ resource center where data is available to software
developers to create applications.

In Massachusetts, both the State Department of Transportation and the
MBTA now host a developers’ website. The MBTA now provides real time
travel information for all of its 190 bus routes.

In 2010, WMATA initiated its Transparent Metro Data Sets for Developers,
a program to provide the general public and regional partners with access
to data. Itincludes information on bus schedules, routes and stops, as
well as metro rail arrival information and system incidents. The program
also includes feedback with external stakeholders. The stated vision of
the program is to “make Metro transit data publicly available for the
purpose of general transparency and of easily developing...other third party
applications.” (WMATA Board Information Item IV-D, Customer Services,
Operations, and Safety Committee 6.10.2010)

“We need to get out of our own way
and instead get out in front of the
data sharing revolution. By making
access to our data directly from our
website, we are encouraging the
developer community to do the work
we can'’t to create applications for
transit riders, at no additional cost to
the agency.”

Jay Walder

MTA General Manager

MTA Press Release, 1.13.2010

Regarding previous reticence to
share information with the public,
Jeffrey Mullan, Secretary of MassDOT,
was quoted saying, “Those days are
over. What the open-data initiative
has done is permitted people who are
‘outside of transportation’ to help us
perform our core mission. Even just
letting people have access to our data
proves to people that we’re willing to
trust others.”

Boston Globe, 4.7. 2010 “T taps tech-
savvy to keep riders in loop”

It is expected that this field will continue to evolve rapidly, creating benefits for both transit agencies and their
customers. The speed of change, however, requires that agencies continue to grapple with legal, institutional, and
technical challenges to technology adoption and use.

FTA OFFICE OF MOBILITY INNOVATION /
U.S. DOT RITA VoLPE CENTER 4
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TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

Introduction

Transportation-related information technologies—including those installed in vehicles, on
personal mobile devices, or as part of the infrastructure—have grown significantly in the past
several years, leading to increased consumer expectations for easily accessible and
instantaneous traveler information. Many transit agencies have lagged in disseminating transit
information in a manner compatible with the needs and expectations of the public. For
example, many transit agencies track vehicles with Automatic Vehicle Location (AVL) systems, but
do not process the information to provide next bus arrival predictions, which could be
transmitted via websites, smart phones, or text message to customers en route, or waiting at
transit stations. Or an agency may track vehicles and make the information available on a
website, but not make the information accessible in a format that can be read on a smart
phone. Where transit agencies have not kept pace with advances in technology, this delay
represents missed opportunities to leverage the benefits these technologies provide both for
meeting the information needs of current transit customers, and for potentially attracting new
customers.

In support of the Federal Transit Administration’s (FTA) Office of Mobility and Innovation, a
team from the U.S. Department of Transportation’s (USDOT) John A. Volpe National
Transportation Systems Center (Volpe Center) was charged with studying and evaluating transit
wayfinding and route information technologies and strategies. The purpose of the study is to
provide an assessment of current and future trends in the application of traveler information
technologies as a means to expand transit agencies’ deployments of these tools, which may
result in an increase in transit ridership.

The main product of this study is a technology evaluation that:

e Offers an understanding of wayfinding/route information products and services.

e Provides an overview of the benefits of these technologies and services for transit
agencies and users.

e Identifies challenges experienced by transit agencies regarding the use and
implementation of wayfinding technologies, and gaps that exist in current
technologies.

e |dentifies user needs to achieve broader deployment of wayfinding technologies by
transit agencies.

This report is organized into three main sections:

e Chapter 1: Wayfinding Primer reviews the current state of the practice, the state of
the art, and the potential for the future use of wayfinding technologies at national
and international transit agencies.

e Chapter 2: Wayfinding Deployment summarizes experiences with wayfinding
technology deployments in select metropolitan areas and by leading transit
agencies.

FTA OFFICE OF MOBILITY INNOVATION /
U.S. DOT RITA VoLPE CENTER 5 MAY 2011



TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

e Chapter 3: Conclusions and Opportunities identifies challenges to overcome and
offers suggestions for both federal and local agencies to expand wayfinding
applications and deployments.

The research findings and conclusions presented in this report were informed by the following
sources:

e Literature reviews and Internet searches: The team investigated existing wayfinding
research, deployments, and identified leading transit agencies in the field. Information
from this review informed the development of Chapter 1, Wayfinding Primer. See
Appendix A for a bibliography and summary of sources.

e Telephone interviews: The team interviewed public and private transportation agencies
identified as being leaders in the innovative use of transit wayfinding technologies. The
purpose was to collect information on the use and application of wayfinding
technologies, understand the associated challenges of wayfinding technologies, assess
agency needs, and determine the most appropriate field locations for on-site interviews.

e On-site interviews: The team built upon the information collected from initial telephone
interviews to provide a greater depth of analysis regarding the successful deployment of
transit wayfinding technologies. In many cases, Volpe Center staff were able to meet
individually with employees from different disciplines within the same organization. For
example, when meeting with transit agencies, staff from operations and maintenance,
information technology, or marketing were asked about their respective views and
understanding of transit wayfinding technologies and related issues. These face-to-face
meetings, coupled with hands-on use of, or demonstration of specific technologies by
agencies, provided perspectives and insights not available by telephone.

A total of 63 public and private organizations from across the nation, including transit agencies,
state departments of transportation, university research centers, software developers,
metropolitan planning organizations, and others were interviewed as part of this study. Two
interview guides, one for transit agencies and one for wayfinding technology application
developers and service providers, were employed. The former includes questions related to
wayfinding markets, current products and services used for wayfinding/route information,
product development, data sharing, the value and benefits of wayfinding products and services,
costs, challenges and needs, future direction, and other topics. The latter includes questions
related to business arrangements, the future direction of wayfinding technologies, and other
topics. Additionally, Volpe Center staff visited seven major metropolitan areas where transit
agencies were identified as leaders in the innovative use of transit wayfinding technologies. The
full list of interviewees can be found in Appendix C.
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TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

Chapter 1. Wayfinding Primer

This chapter describes various wayfinding elements, categorized as basic technology, state-of-
the-practice, state-of-the-art, or future technology. It was compiled from recent literature, web
reviews, and transit agency phone interviews conducted in the first half of 2009 regarding
wayfinding/route information technologies.

Wayfinding describes the process of reaching a destination, whether in a familiar or unfamiliar
environment (KRW, 1996). Wayfinding consists of three stages (TTl and NuStats, 1999):

Stage 1: A person identifies landmarks and begins to orient him or herself using the
landmarks as references.

Stage 2: Landmark knowledge develops into route knowledge. The person builds travel
directions within the framework of familiar landmarks and visualizes travel plans as a
series of actions that take him or her from an origin to a destination.

Stage 3: After gaining navigational experience in a particular environment, a person develops
survey knowledge of the environment including landmarks, routes, and approximate
travel costs between origins and destinations.

Traveler information systems provide transit customers with the knowledge needed to
facilitate and accelerate the wayfinding process. Traveler information systems and
accompanying technologies that deliver information may help individuals to better plan transit
trips and decrease frustrations or barriers associated with transit use, especially for new or
unfamiliar transit riders (Multisystems, Inc., 2003).

Three key elements of wayfinding technology and applications are:

1) Information Content: Travelers require transit information to understand and navigate
a transit system. Additional information can improve customer experience. For
example, location of transit stops is vital information for a transit user. Accurate
location of transit vehicles themselves further improves customer experience.

2) Information Format: Transit information can be organized in several formats to
facilitate communication with transit users. For example, information about stops and
vehicles can be presented as a table, map, or text.

3) Information Delivery Media: Providers can convey transit information to customers
through a variety of media, including print, online, displayed on dynamic message signs,
or accessed via mobile devices.
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Recent technological advances in these three

components are changing the nature of wayfinding for Standards
transit travelers and transit managers. New mobile Standards increase interoperability
technologies allow for en route decision making and, between devices and between transit
thus, changing the nature of the transit experience. providers and their customers.

Standards are a key component of
interoperability. FTA, with the
American Public Transportation

Further advances in interoperability are supporting
advances in content, format, and delivery—making it

easier to access and use multi-source data, facilitating Association (APTA), has worked to
multi-modal connections. develop and promote Transit

Communications Interface Profiles
The remainder of this chapter defines how the (TCIP), through the USDOT ITS
wayfinding elements are employed and used in standards development program. TCIP

provides a standard approach to

different contexts depending on their level of . ] !
exchanging key information needed by

technology or the particular desired use and strategy. information technology systems
Examples of technologies are provided, along with deployed by public transport agencies.

examples of how agencies or companies are Other non-standard formats are also in
promoting their usage,' and any foreseeable use by transit agencies.

challenges, if they exist, to the widespread
development and deployment of the technology, are
noted.

Tables 1, 2, and 3 on the following two pages provide a summary of the wayfinding elements,
uses, strategies, and levels of technology. The levels of technology include a progression from
basic technology to state-of-the-practice, state-of-the-art, and future technology. The tables
also identify the trip stages for which each element is feasible or useful. Trip stages are defined
as: pre-trip (PT), at-station (AS), en route (ER), and all stages (ALL). The tables also show that
despite advancements in technologies, some basic technologies remain important (and cost-
effective) at each successive stage. For example, static signage as a basic element of transit
wayfinding strategies will likely remain an important feature in future transit systems.

! Citation of any specific product or private entity does not imply endorsement by the federal government, U.S.
DOT, FTA or the authors. Likewise, any omission of a product or private entity should not be assumed as a
negative connotation on that product or private entity by the federal government. Agencies, products and private
entities have been included as a result of interviews and document reviews, which was a thorough, but not all-
encompassing research endeavor.
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USING TRAVELER INFORMATION SYSTEMS TO FACILITATE WAYFINDING IN TRANSIT SYSTEMS

Table 1: Wayfinding strategies by level of technology (information delivery media)

Uses

BAsIC

STATE-OF-THE-PRACTICE

STATE-OF-THE-ART

FUTURE

Natural & Built

Built environment
(architectural design)

Standardized architectural
design elements of new or

Landmarks (ER, AS) remodeled transit stations
(ER, AS)
. Signage — static fixed Signage — dynamic and mobile Remote Infrared Audible

Signage . . .

signage (ER, AS) signage (ER, AS) Signage (RIAS) (As)
Public . . ) Automated — text-to-

Live voice (ER, AS) Recorded voice (ER, AS)
Announcement speech (ER, AS)

. Cellular access to live and . .

Landline to Customer . Interactive Voice Response
Telephone i automated Customer Service

Service Center (PT) (IVR) (ALL)

Center (ALL)
Human Human assistance (ER,
Assistance As)
Printed . .
. Printed materials (ALL)
Materials
Personal Networked —
\,N Networked — mobile (ALL)

Computer stationary (PT)

Mobile Device

Non-networked (ALL)

Networked — centralized
(ALL)

Quick Response (QR)
codes (ER, AS)

Global Positioning Systems
(GPS) (ER, AS)

Networked — decentralized
(ALL)

Transit _ -
. Transit TV (ER, AS) Personalized TV (ER)

Television

Kiosk Non-networked (as) Networked — interactive

(As)

Trip Stages: Pre-Trip (PT), En Route (ER), At-station/Stop (AS), All Trip Stages (ALL)
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Table 2: Wayfinding strategies by level of technology (information content)

Uses

Basic

State-Of-The-Practice

State-Of-The-Art

Future

Routes

Routes (ALL)

Route choices/Best route (PT)

Real-time route info (ALL)

Stations/Stops

Stations/stops (ALL)

Station access (ALL)

Fare

Schedules (ALL)

Travel mode & route fare/cost options

— Financial Comparisons (PT)

Financial Comparisons (PT)

Service Alerts

Elevator/escalator station
access (ALL)

Signage/oral instructions
(AS)

Service alerts (ALL)

Customized service alerts (ALL)

Real-Time Location

Self (ER, AS)

Transit vehicles (ER, AS)

All vehicles (ALL)

Destinations

Station/stop names (ALL)

Non-integrated (PT)
Landmarks/Points of Interests (PT)

Integrated (ALL)

Vehicle Passenger
Load

Seasonal surveys (PT)

Using APC for planning (PT)

Vehicle passenger load available
to passenger (ALL)

Trip Stages: Pre-Trip (PT), En Route (ER), At-station/Stop (AS), All Trip Stages (ALL)
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USING TRAVELER INFORMATION SYSTEMS TO FACILITATE WAYFINDING IN TRANSIT SYSTEMS

Table 3: Wayfinding strategies by level of technology (information format)

Uses Basic State-Of-The-Practice State-Of-The-Art Future
lized bil . Personalized: PDA/Mobile
Map Hardcopy map (ALL) Personalized: Web-based (pPT) Eisona ized: Mobile Device Device with GPS — “You are
here” message (ALL)
Table Table (ALL) Dynamic Table (ALL)
Text Text (ALL) Dynamic Text (ALL)
i 508 C liant website & di
:;L.:-)stomer Service Center softw::zrzplj)n websile & reading Station direction from Remote | Personalized: PDA/Mobile
Audio Operator/Station public ADA-Required In-Vehicle/Station stop I(:rsr)e(clj\;?udlble Signage E::;SemVE:?aGePTAIL)YOU are
address (ER, AS) announcements (ER, AS) &
. Website — stati . - . ite — .
Website . ebst e' Static Website — dynamic information (PT) Website - frequent updates Website - RSS feeds (ALL)
information (PT) (ALL)
Trip Planner Single mode — static and non real-time Multimodal and/or real-time Multimodal and real-time (ALL)

(PT)

(ALL)

Electronic Message

E-mail (PT)
Really Simple Syndication (RSS) (pT)
Short Message Service (SMS) (ALL)

E-mail (ALL)
Really Simple Syndication
(RSS) (ALL)

Real-time Blast regarding
directions and environs (private
sector link) (ER, AS)

Trip Stages: Pre-Trip (PT), En Route (ER), At-station/Stop (AS), All Trip Stages (ALL)
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USING TRAVELER INFORMATION SYSTEMS TO FACILITATE WAYFINDING IN TRANSIT SYSTEMS

1.1 Transit Information Content

Travelers require specific information to determine whether transit is the best mode of travel
for a given trip and to find their way within a transit system. This section describes these
required and available information elements.

1.1.1 Station/Stop, Route, Schedule, and Fare Content
Basic/State-of-the-Practice

Station/stop, route, schedule, and fare information are basic elements of wayfinding (TTI
and NuStats, 1999). Location of station/stop tells travelers where they can enter and exit a
transit system. Route information describes connections among stations/stops. Schedule
information—departure, arrival, and trip duration—allows travelers to predict their timing.
Fare information, while not temporal or spatial in nature, provides a cost component with
which travelers can use to compare trade-offs among trip choices. Travelers use this
information both pre-trip and en route.

State-of-the-Art/Future

The nature of station/stop, route, and schedule and fare information is changing, as is the
way this information is communicated. Schedule information, in particular, is advancing
rapidly as automatic vehicle location (AVL) systems add real-time estimates of arrivals,
departures and travel times to complement static service schedules.

e King County Metro Transit, Chicago Transit Authority, Washington Metropolitan Area
Transit Authority and many others are already collecting this information, presenting it
on maps, tables, and in text, and delivering it to users electronically via in-station and
on-vehicle dynamic message signage, personal computers, and mobile devices.

e Tri-County Metropolitan Transportation District of Oregon, the Chicago Transit
Authority, Bay Area Rapid Transit, and other agencies are not only displaying real-time
arrival times, but also sharing the underlying data with software developers. By
focusing on data accuracy and data sharing, these transit agencies are able to shift a
portion of application development for web and mobile devices to third party
individuals and companies. These external programmers use this data in ways agencies
“may never have dreamt of, or had resources to provide” (Moore, 2009).

e Independent and third-party developers often ‘scrape,” or automatically extract from
the web, published schedule information from agencies that are otherwise reluctant to
openly share their data. Developers in Philadelphia scraped the Southeastern
Pennsylvania Transportation Authority’s commuter rail schedules to build iSepta and
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TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

septime—web applications aimed at commuters with mobile devices (Kirk, 2008;
septime, 2009).

e The Chicago Transit Authority does not openly share real-time data; instead the agency
prefers to distribute that information via its online tool ‘Bus Tracker.” Yet the Chicago
Transit Authority has not discouraged an independent developer from reverse
engineering Bus Tracker’s application programming interfaces (APls), the software tools
used by developers to access application information. As a result, the developer has
created a proxy web server that other developers may query to obtain near-real-time
information about Chicago Transit Authority vehicle locations (Reed, 2008).

Related Elements
Information content: Service alert, real-time location, destination, and vehicle load factor.
Information format: Map, table, text, website, trip planner, and electronic message.

Information delivery media: Signage, public announcement, telephone, human assistance,
printed materials, personal computer, mobile device, and kiosk.

1.1.2 Service Alerts

Basic/State-of-the-Practice

Service alerts notify travelers of planned and unplanned outages, detours, and other
irregularities in the transit system. For example, transit operators provide service alerts
when service is running behind schedule or when construction projects require travelers to
detour. Bay Area Rapid Transit issues service advisories when multiple trains are off
schedule by 10 minutes or more (BART, 2009a). Agencies may also use service alerts to
improve traveler safety during catastrophic man-made or natural events (Sander, 2007).

At the basic level, transit agencies relay service alerts to users while en route and at stations
via signs and oral instructions from operators and station attendants. Service alerts are
increasingly made available to travelers pre-trip via the web, email, Really Simple
Syndication (RSS) feeds, and Short Message Service (SMS) or mobile text messaging.

As a result of the 1990 Americans with Disabilities Act requirements, station access
information, especially for persons with disabilities, is now provided by the majority of
transit agencies. Most transit websites contain an elevator and escalator status web page.
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Figure 1: MBTA schedule information provided on i-Phone

State-of-the-Art/Future

State-of-the-art service alert systems allow travelers to customize the alerts they receive
personally to be specific to routes, stops, and times. Customizable service alerts are
available from a growing number of transit agencies and currently include Washington
Metropolitan Area Transit Authority, the Los Angeles County Metropolitan Transportation
Authority, and the Massachusetts Bay Transportation Authority.

Related Elements

Information content: Station/stop, route, and schedule.
Information format: Map, table, website, trip planner, and electronic message.

Information delivery media: Signage, public announcement, telephone, human assistance,
printed material (for planned service alert), personal computer, mobile device, and kiosk.

1.1.3 Real-Time Location

Basic/State-of-the-Practice

Although real-time location information has existed since World War Il via Long Range Aid
to Navigation (LORAN), it was not until the advent of global positioning systems (GPS) in the
early 1990s that real-time location became widely available to consumers for navigational
purposes (LORAN, 2009; Global Positioning System, 2009). Today many travelers carry
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mobile and wireless devices with embedded low-cost GPS functionality that provides the
traveler’s absolute location and relative motion at any time. Automatic vehicle location
systems commonly generate real-time location information for transit vehicles and enable
operators to track vehicle position. By merging real-time location of transit vehicles with
traffic and congestion data, vendors (such as NextBus, Clever Devices, and TransLoc) are
providing transit agencies and travelers with up-to-the-minute arrival times.

NEXTORLS MR

Show e

F Stops

F Vehicles st rerr §
- sk

L ‘ - i Eeerete o e

Figure 2: NextBus mapping and route information for San Fi’ancisco Bay Area

State-of-the-Art/Future

Merging real-time locations with other types of spatial information, and sharing these
results with travelers, is driving advances in wayfinding (Schweiger, 2003). With these
advances, travelers may fine-tune their travel plans pre-trip and make more informed
decisions en route by acquiring real-time information via trip planners, electronic messages,
and mobile devices (as noted in the San Francisco example in Figure 2). Sharing real-time
information with travelers at all stages of their trips results in strong, positive net social
benefits (Cham et al, 2003).

The collection and public dissemination of real-time location data faces several challenges.
Maintaining data accuracy, ensuring the system is flexible enough to cater to a transit
operating environment where changes can occur unexpectedly, maintaining timetable
information, and automating detection of system failures are potential challenges
(Schweiger, 2003). Factors having the most influence on the accuracy of bus arrival
estimates are: route type, time of day, and the next arrival estimate; whereas, research has
demonstrated that factors such as vehicle load factor, schedule deviation, and operator
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characteristics appear to have little or no influence on vehicle arrival estimation accuracy
(Crout, 2007).

Related Elements

Information content: Station/stop, route, schedule, destination/attraction, and vehicle load
factor.

Information format: Map, table, website, trip planner, and electronic message.

Information delivery media: Signage, public announcement, telephone, personal
computer, mobile device, and kiosk.

1.1.4 Destinations

Basic/State-of-the-Practice

Naming stations and stops after streets and well-known landmarks can facilitate system
usage and orient travelers with their surroundings (TTI and NuStats, 1999). The Washington
Metropolitan Area Transit Authority includes icons representing the U.S. Capitol, the White
House, the Lincoln and Jefferson Memorials, and the Washington Monument on its system
map. On its website the Massachusetts Bay Transportation Authority has a list of accessible
subway stops nearest popular destinations including Harvard and MIT, Fenway Park, Boston
Common, and Faneuil Hall Marketplace (MBTA, 2006). The Dallas Area Rapid Transit also
lists weekly events accessible by the transit system on its website (DART, 2009).
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State-of-the-Art/Future

Nearest Tube

t. Paul's
. 0.32km / 0.18 miles
Barbican f—
0.61 km / 0.37 miles

[——

e

A
| )

Figure 3: London’'s Nearest Tube—iPhone 3G Application

Third parties are leading the way in integrating transit information with a range of
destination types, such as restaurants or specific businesses. For example, Google Maps
integrates locations of local businesses with data provided by transit agencies, such as
station locations, routing, and scheduling, as part of its Google Transit initiative.

A powerful development in layering transit and destination data has been "mashups” of
maps and transit data with external data provided by third party and independent
developers. Mashups are web applications that integrate data or functionality from one or
more sources into a single application.

An example of a mashup is One Bus Away, a tool focusing on Seattle and surrounding King
County. One Bus Away combines maps from Google Maps with stops, routes, and transit
schedules, plus destination information from Yelp.com (Ferris and Watkins, 2009). By
searching for ‘pizza’ near the start location ‘3" and Pike’, the tool displays a color gradation
map of all locations located within one bus ride of the start location. The tool displays a list
of restaurants and associated ratings from Yelp.com and travel times to all the pizza
restaurants. The pizza restaurants are also mapped. Clicking on a restaurant gives the user
the option to visit the Yelp.com page for detailed reviews or get detailed transit travel
instructions. One Bus Away is the product of two graduate students at the University of
Washington.

FTA OFFICE OF MOBILITY INNOVATION /
U.S. DOT RITA VoLpPE CENTER 17 MAY 2011



TRAVELER INFORMATION SYSTEMS AND WAYFINDING TECHNOLOGIES IN TRANSIT SYSTEMS

€90re Bus hwey - Herilla Firefox
He it fen Moy fomals foo ois b
65- (] | G e fmabusswsy.oogfuerejstandardndes Ferl#niadd)a e and i) (0 | [IG+ nebusamey g .
L [ wekone toGovr (] Tseploymert s, (] ot 15Dt oa.. €8 he anponacinrt., ) Wtgsisavobe. i,
X! -e- % sowct - 1 - (3 bookmas 0 vonoo - vl -
RealTme Explore | News Coniact Us Aboul Make OneBusfinay Belier
Where Is 3 snd kel Seach_
Your Bus? -
&
Address found ' &
LERR &
%
Piks St & 3rd Ave 2N Y
@ Seatlle. WA 90101 &“’N,, &« , o (2
Seatle WA GEHOT ¢ A
\ u,
08 a, %
S B 1
E
& ] Ly
gt 3 W e
® 5 hZ 1.
1%'”» J‘ e 5%
5 O < : o
% )
Ve
5 o~ - Vot
5 3 # Foa M At
% ok We b i
» Wy % %
A B OeE i @
P AN 20 TP . J
MR = \ 4 V%
I ONF g
o e S 7 s e e B 1

Tl start

8O " Bt | umed-ves. ) cremsana. | BWA [Bznaosit... ~ Emootson., | 8 Moo, n?l;i Wil B s

Figure 4: Seattle's One Bus Away (OneBusAway.org)

Other examples include an online mailbox locator that maps location of public mailboxes
with post offices on Google Maps and the location of major transit stations (Thomas, 2009),
and an interactive New York subway map (based on Google Maps) that displays detailed
station maps that allow users to search for addresses and businesses (onNYTurf.com, 2009).

It is reasonable to expect that future mashups of destinations and transit information will
include service alerts and real-time vehicle location and schedule updates. In addition, GPS-
enabled mobile devices may one day alert carriers of nearby services or amenities as the
transit vehicles approach specific destinations.

Related Elements

Information content: Station/stop, route, schedule, service alert and real-time location.
Information format: Map, table, website, trip planner, and electronic message.

Information delivery media: Personal computer, mobile device, and kiosk.

1.1.5 Vehicle Passenger Load Factor

Basic/State-of-the-Practice

Vehicle load factor is the ratio of actual passengers to capacity. A load factor of 0 means a
vehicle is empty, and a factor of 1 means a vehicle is at or above capacity. Most vehicle
passenger counts are scheduled seasonal counts and are usually taken by route, not for any
specific vehicle trip.

Although it could be used to assist travelers in selecting less-crowded vehicles, load factor is
neither collected nor shared with travelers as a standard practice. (Occasionally, past
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vehicle passenger counts are made available in Annual Reports, planning documents, or
project proposals.) This data is rarely systematically used, and most reporting of load factor
is currently done by the vehicle operator to the dispatch office via radio. The Washington
Metropolitan Area Transit Authority is unusual in providing its users with expected train
capacity by broadcasting the number of cars in each train, using its next train arrival system
(WMATA, 2009a).

State-of-the-Art/Future

Riders of the Bay Area Rapid Transit system have expressed a strong desire to receive real-
time load factor data along with real-time location information, so they can choose to avoid
full vehicles (BART Marketing and Research Department, 2009). Automatic passenger
counters (APCs) and electronic fare collection systems (EFCs) are expected to enable
collection and dissemination of this information to users in the future. Currently, a few
transit agencies have integrated AVL, APC and EFC systems for utilizing this information to
enhance and support real-time dispatching functions, if so desired.

Related Elements

Information content: Station/stop, route, schedule, and real-time location.
Information format: Map, table, website, trip planner, and electronic message.

Information delivery media: Signage, public announcement, telephone, personal computer,
and mobile device.

1.2 Transit Information Format

Various information formats—the ways in which information is presented—can be used to
facilitate communication with transit users. This section describes the range of available
formats.

1.2.1 Maps

Basic/State-of-the-Practice

A map is a visual representation of an area. A transit map is a symbolic depiction
highlighting relationships between stations/stops, routes, destinations, and attractions.
Traditionally, maps are printed on paper and complemented or reinforced by stationary
signs.

In recent years, the Internet has made interactive maps widely available. MapQuest and
Yahoo! Maps popularized highway maps and interactive driving direction tools in the mid-
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1990s, followed by Google Maps in 2005. Transit agencies have emulated these automobile
trip planning services to create map-based trip planners for transit systems.

State-of-the-Art/Future

Figure 5: BART's system map on PDA display

A significant advance is the accessibility of interactive digital maps from personal computers
and handheld mobile devices, including cell phones, personal digital assistants (PDAs), and
GPS navigation units. Electronic maps displayed on networked mobile devices are
increasingly able to display, not only routes and places, but real-time location of the device
itself and the location of transit vehicles (King County, 2009; CTA, 2009). Examples include:

e As of May 2009, Google Transit displays station/stop, route, and schedule
information for over 70 transit systems in 10 countries, using Google Maps
technology (Google, 2009c¢). To participate, transit agencies must publish their
transit information in the General Transit Feed Specification (GTFS) (Google, 2009b).
The information is supplemented with Google Maps’ local search, satellite, street,
terrain, and buildings views, plus walking directions, and traffic.

e OpenStreetMap is an effort to provide free geographic data such as street maps to
anyone who wants them. Contributors may geocode and upload landmarks, routes,
and other features as desired. Developers are encouraged to use these maps in
creative, productive, or unexpected ways (OpenStreetMap, 2009). Products of
OpenStreetMap include a map of London’s Underground and intercity buses in
Western Europe.

e Houston Metro provides iPod-compatible bus route maps (METRO, 2008).
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Figure 6: Houston MetroRail system map for iPod

Related Elements
Information content: Station/stop, route, service alert, real-time location, destination, and
vehicle load factor.
Information format: Website and trip planner.

Information delivery media: Signage, printed material, personal computer, mobile device,
and kiosk.

1.2.2 Tables

Basic/State-of-the-Practice

Non-interactive tables have traditionally been used to display static schedule and fare
information on printed materials, signs, kiosks, and websites. Examples of static tables are
found on brochures in transit stations and posted on signposts of most transit systems.

State-of-the-Art/Future

State-of-the-art tables are dynamic. Examples of dynamic tables include departure and
arrival tables at airports and train stations and service alert information published on web
pages, such as those provided by the Massachusetts Bay Transportation Authority’s (MBTA,
2009). Other examples include:

e Washington Metropolitan Area Transit Authority has employed the use of dynamic
train arrival tables at stations since 2000 (White, 2000).

e Due to the screen-size constraints of mobile devices, tables and lists have been
convenient and popular ways to display multiple route and vehicle information on
devices. Examples include the Chicago Transit Authority’s Bus Tracker ‘arrival’ view
(CTA, 2009), TriMet Tracker (TriMet Tracker, 2009), and iBART (iBART, 2009).
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Figure 7: iBart display
Related Elements

Information content: Station/stop, route, schedule, fare, service alert, real-time location,
destination, and vehicle load factor.

Information format: Text, website, trip planner, and electronic message.

Information delivery media: Signage, printed material, personal computer, mobile device,
and kiosk.

1.2.3 Text
Basic/State-of-the-Practice

Written text is a basic form of communication and is used throughout transit systems to
describe virtually all types of information including directions, routes, stops, times, and
fares. Text may take the form of labels on a map, entries in a table, directions or notices on
a sign, or descriptions of places, things, or policies. Text is also required under the 1990
Americans with Disabilities Act as an alternative message system to audio information.

The effectiveness of text can be enhanced in several ways (TTI and NuStats, 1999).
Typefaces that are sans-serif, for example, are easier to read at a distance by people with
visual impairments, children, and those with limited education. Examples of these fonts
include Helvetica and Gothic. Stroke width, character and line spacing, and type size also
affect readabili